The state of consolidation of outer Bengal Fan deposits is closely related to their depositional history. Early Pleistocene sediments are underconsolidated, i.e., fabric strength is lower than under equilibrium with the present overburden stress, at depths greater than 60-80 mbsf. This may be due to rapid accumulation (> 15-20 cm/k.y.) and overlying low-permeability (< 10~7 cm/s) deposits. The underlying Pliocene sediments are overconsolidated, i.e., fabric strength is higher than in equilibrium with the present overburden stress; at Sites 717 and 719 the sediments are slightly overconsolidated, whereas at Site 718 the overconsolidation is significant. Overconsolidation is explained by erosion that occurred during the early Pleistocene for which a stratigraphic gap was recorded in the drilled cores. The eroded section is estimated to be in the range of 10-40 m at Sites 717 and 719, respectively, and 130-150 m at Site 718. Below 250-300 mbsf the most sediments are normally consolidated. The amount of erosion seems to be related to block rotation and uplift due to intraplate deformation.
INTRODUCTION
The outer Bengal Fan deposits investigated in this study were drilled during the Ocean Drilling Program Leg 116 at three sites about 800 km south of Sri Lanka in water 4,700-4,750 m deep (Fig. 1) . The sediments were mainly deposited from turbidity currents interpreted as originating from the Ganges-Brahmaputra Delta (grey sandy, silty turbidites), the adjacent shelf (green silty to muddy turbidites), and Nikitin Seamounts (green fine-grained turbidites) (Stow et al., this volume) . Clay-dominated pelagic intervals sometimes also occur at the top of turbidites.
At all three sites sediments of similar composition and lithology were found; they differ only in the thickness of the defined lithologic units (Fig. 2) . Sedimentation is dominated by turbidites which on average reach the distal Bengal Fan at a frequency on the order of one every >500 years (Stow et al., this volume) . The sedimentation rate is on average close to 5-10 cm/k.y. (see site chapters in Cochran, Stow, et al., 1988) . However, there were fluctuations in sediment accumulation between nondeposition and erosion, especially during the Pleistocene. Intermediate sedimentation rates of 5-10 cm/k.y. for mud turbidites and rapid deposition > 15-20 cm/k.y. were determined for late Pleistocene sediments.
At Site 717 the following lithologic Units were defined: The outer Bengal Fan sediments preserve a record of the compressional deformation experienced by the oceanic lithosphere of the central Indian Ocean Basin south of India. The increased resistance to subduction and shortening across the Himalaya, combined with continued seafloor spreading of the Southeast Indian Ridge, implies that the central Indian Ocean is under a strong north-south compressive stress regime. Within the investigation area both the oceanic crust and the overlying sediments are deformed by intraplate stresses resulting in faulting and long-wave folding (Fig. 3) . Within the investigation area uplift as much as 350 m across a fault was determined. Further hints on tectonic activity came from heat flow measurements showing anomalously high heat flows in areas where faults cut to the seafloor (Weissel et al., 1980) . The specific situation in the investigation area, therefore, makes it desirable to have further information on (1) the permeability of the deposits, which is of interest for estimating hydrothermal circulation, and (2) the state of consolidation that allows estimation of fabric strength in relation to overburden, and hence, loss of overburden by erosion, diagenetic cementation, or the influence of pore-water overpressure. These parameters can be obtained by consolidation tests. It is the purpose of this paper to provide such data and relate them to the history of the deposits.
MATERIAL
Only fine-grained, cohesive material was tested since silty and sandy deposits were too disturbed by drilling to obtain reasonable results. Whole-round samples 7 cm in diameter were available for consolidation tests.
METHODS
The methods applied in this study to determine the compressibility, the state of consolidation, and the permeability of the deposits were (1) compression tests, and (2) calculation of the overburden stress.
Standardized consolidation tests were carried out to evaluate the sediment response to an applied load (e.g., Schultze and Muhs, 1967; Terzaghi and Peck, 1967; Attewell and Farmer, 1976) . In the test a sediment volume is compressed by applying known different stresses under confined conditions in an oedometer (Fig. 4) . For initial loading conditions Terzaghi (1925) gave the following equation
where e x is the void ratio at stress σ x , and e x + x is the void ratio at a higher stress level σ x + ,, C c is the compression index. Furthermore, compression tests allow determination of the relative degree of consolidation (expressed as a stress value, After the preconsoiidation stress (cr c ) is reached a linear relationship between void ratio and log stress is found; the slope of the graph is defined as compression index (C c ) by the equation e 3 = e 2 -C c Ig(σ 2 /σ 3 ). the so-called "preconsoiidation stress") that the sediment has experienced in situ under the sedimentary overburden or by diagenetic cementation (or alteration) of the components. Preconsoiidation stress (σ c ) is usually calculated by using the graphical reconstruction technique of Casagrande (1936) . However, recent investigations show that the values determined by this method are often too low (Marine Geotechnical Consortium, 1985) . Therefore, in this paper a modified method is applied which is described in detail by the Marine Geotechnical Consortium (1985) and Bryant et al. (1986) .
The overburden stress (σ z ) was calculated using the onboard results of wet bulk density (#). The following equation was applied
where p f is the average value of the wet-bulk density for the depth interval from seafloor to depth z, and p w is the density of the pore water that is assumed to be close to that of seawater (1.025 g/cm 3 ). The preconsolidation stress (σ c ) was related to the overburden stress (σ w ) defining the overconsolidation ratio (OCR) OCR = σjσ z .
Long-term compression tests (lasting up to 10 weeks) were carried out to allow determination of primary as well as secondary compression parameters. The permeability of the sample then can be calculated using the formula It is interesting to note that the results of calculated permeabilities from consolidation tests are usually half to one order of magnitude less than from direct measurements using the free-falling head technique (Marine Geotechnical Consortium, 1985) .
RESULTS
The results of the compression test are listed in Table 1 and are shown graphically in Figures 5 and 6 .
The compressibility of the outer Bengal Fan deposits expressed as compression index (C c ) varies between 0.04 and 1.1, but most sediments show a value of 0.3-0.5, which is typical for marine silts and clays (e.g., Bryant et al., 1981) . The variation of the compression index corresponds to the lithologic composition of the samples (Fig. 5) .
Permeability varies between 2.1 × 10~4 cm/s and 8.9 × 10~9 cm/s which is also typical for fine-grained marine deposits (e.g., Schultheiss and Gunn, 1985) .
The state of consolidation varies between underconsolidation (OCR 0.7) and overconsolidation (OCR 1.6), but most sediments are classified to be normally consolidated. The value of the OCR for a sample depends on the applied method to evaluate it. Generally, the graphical reconstruction method by Casagrande (1936) provides lower values than that of the Marine Geotechnical Consortium (1985) . a Minimum values were obtained by the method of Casagrande (1936) and maximum values by the method suggested by the Marine Geotechnical Consortium (1985) . Figure 6 . State of consolidation of outer Bengal Fan deposits vs. depth. OCR represents overconsolidation ratio, OCR = 1 is normally consolidated, OCR > 1 is overconsolidated, and OCR < 1 is underconsolidated. Bars refer to different OCR values obtained by the method of Casagrande (1936) representing the lower value, whereas the higher values were obtained by the method suggested by the Marine Geotechnical Consortium (1985) . t reflects the general trend. The variations in state of consolidation observed at all three sites at the Pleistocene/Pliocene boundary probably indicate erosion during early Pleistocene times. The early Pleistocene section is underconsolidated supposedly due to rapid sedimentation.
DISCUSSION
The determined consolidation characteristics and their variation with depth need to be discussed in more detail.
At all three sites similar variations in the state of consolidation (expressed as OCR values) were observed, but they are most clearly developed within Site 718 sediments. Two sections can be distinguished each showing decreasing overconsolidation ratio (OCR) values downward; (1) Present to early Pleistocene deposits, and (2) late Pliocene to Miocene sediments. A sharp boundary occurs between overconsolidated late Pliocene and underconsolidated Pleistocene deposits. This boundary coincides with that between the lithologic Units II and III. At each Site, below 300-400 mbsf the OCR reaches values typical for normally consolidated deposits.
The overconsolidation of the late Pliocene sediments is of interest because the early Pleistocene (older than 500 k.y.) was not recovered at all three sites (see site chapters in Cochran, Stow, et al., 1988) . From the results of the compression tests the amount of erosion can be estimated using the overburden stress-depth relationship established for the drilled sites (see site chapters in Cochran, Stow, et al., 1988) . The preconsolidation stress at the 190 mbsf level at Site 718 (about 70 m below the Pliocene/Pleistocene boundary) corresponds to an overburden stress found today at about 200-220 mbsf. Reconstructing the depth level of the seafloor and the overburden vs. depth path at about 500 k.y.B.P. (just before erosion occurred), the amount of erosion that must have been occurred thereafter can be estimated by 130-150 m. At Sites 717 and 719 the amount of erosion is in the range of 10-40 m. The differing amount of erosion might be caused by the unequal uplift of the underlying blocks during intraplate deformation. Thereby, first erosion occurred at highest elevations followed by nondeposition. This interpretation is supported by the seismic record (Fig. 3) . The relative uplift of the block on which Site 718 is located is in the range of the estimated amount of erosion (see site chapters in Cochran, Stow, et al., 1988) .
The lower part of the recovered Pleistocene sediments are slightly underconsolidated at deeper levels (OCR = 0.7-0.9), whereas the deposits of the upper part are overconsolidated. The underconsolidation in the lower part may result from more rapid accumulation; the minimum degree of underconsolidation is in the possible range given by Morgenstern (1967) for sediments deposited at rates of 20-50 cm/k.y. In contrast, the sediments situated closer to the surface may be more slowly deposited and, hence, they can sufficiently dewater even through low-permeable deposits. However, because of poor time control within the sediments, the deduction of a decreasing sedimentation rate within lithologic Unit II must be tentative. CONCLUSIONS 1. The consolidation parameters compression index and permeability for the outer Bengal Fan sediments drilled during Leg 116 are in the range typical for fine-grained marine sediments. The compression index varies according to lithology between about 0.1 for silts and 1.1 for organic rich clays. The permeability decreases downward from 10~4 cm/s at the seafloor to about 10~9 cm/s in some hundreds of meters depth.
2. Most of the outer Bengal Fan deposits are normally consolidated. Deviations from normal consolidation are related to the depositional history of the sediments.
(a) At all sites the sediments within lithologic Unit IIcomprising sandy/silty turbidites-are underconsolidated below the 60-80 mbsf depth level. The underconsolidation is very probably caused by rapid sedimentation (> 15-20 cm/ k.y.) and low permeability (<IO~7 cm/s). Sedimentation of this unit is about four times faster than of the underlying one.
(b) Overconsolidation occurs at the top of lithologic Unit III which mainly consists of mud turbidites. Overconsolidation is believed to result from erosion of a 10-40 m thick sediment layer at Sites 717 and 719 and 130-150 m or more at Site 718. This interpretation is supported by a gap within the stratigraphic record; lower Pleistocene sediments-corresponding to a time interval of more than 500 k.y.-were not encountered at all three sites. The estimated amount of erosion seems to reflect the amount of block movement during intraplate deformation.
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